Isolation and culture of parenchymal and nonparenchymal cells from neonatal swine liver.
Procedures for the isolation and monolayer culture of hepatocytes and nonparenchymal (Kupffer and endothelial) cells from livers of neonatal pigs (1 to 15 d of age) are described. Cell suspensions were obtained by a modification of the two-step collagenase perfusion technique. Hepatocytes were collected by low-speed centrifugation and nonparenchymal cell populations were purified by centrifugal elutriation. Hepatocytes were readily maintained in arginine-free medium fortified with either fetal calf serum or bovine serum albumin and oleate for periods as long as 6 d. The ability of cultured hepatocytes to incorporate 3H-leucine and 3H-thymidine into protein and DNA, respectively, demonstrated that cells were metabolically active for at least 3 d in culture. The 3H-leucine incorporation into total cell protein was constant regardless of animal age at the time of cell isolation, while incorporation of 3H-thymidine was influenced by animal age. Incorporation of both precursors was dependent upon duration of culture period in vitro and the type of medium (serum-free vs serum-containing) in which the cells were maintained. Morphological observation and analysis of the DNA and protein levels of hepatocyte monolayers suggest that cells did not replicate during the 3-d incubation period. The ability to isolate and culture metabolically active, nonreplicating hepatocytes from neonatal pigs in a serum-free medium affords opportunities for investigation of the influence of specific hormones and specific growth factors on the uptake and metabolism of nutrients by the liver. Similarly, the neonatal pig will serve as a useful model for the characterization of hepatic nonparenchymal cell metabolism during the neonatal period.